Acute chemotherapy-related leukoencephalopathy can present similar to acute stroke with symptoms including aphasia, dysarthria, and hemiplegia. Differentiation based on clinical appearance is challenging, and physicians must distinguish between the 2 conditions rapidly to institute appropriate therapies. An 8-year-old male with acute lymphoblastic leukemia receiving chemotherapy, including intrathecal methotrexate, presented to our emergency center with 2 hours of expressive aphasia and flaccid right hemiplegia. Emergent magnetic resonance imaging (MRI) was obtained, demonstrating diffusion restriction within bilateral corona radiata and centrum semiovale. Magnetic resonance perfusion revealed mildly increased perfusion, a finding inconsistent with ischemic stroke and previously unreported in acute chemotherapy-related leukoencephalopathy without necrosis. This increased perfusion conclusively eliminated stroke from the clinical differential. Magnetic resonance perfusion imaging proved valuable to rapidly distinguish acute chemotherapy-related leukoencephalopathy from ischemia, and the evaluation of perfusion alterations in this disorder may provide further insight into the pathophysiology of this entity.
hemiplegia with no effort against gravity in the arm and leg. These findings yielded a score of 10 points (2 for language, 1 for dysarthria, 1 for facial weakness, and 6 for right-side arm and leg weakness) on the National Institutes of Stroke Scale, a scale validated for the rapid neurological examination of adults with suspected stroke, examining the level of consciousness, vision and gaze, facial palsy, extremity weakness, limb ataxia, sensory loss, language, dysarthria, and neglect (0 ¼ no deficit, 42 ¼ maximum recordable score). This child's score of 10 indicated that his deficits were moderate in severity. Symptoms occurred 5 days after receiving intrathecal methotrexate and initiating a 4-day course of intravenous cytarbine. Pegasparaginase was last received 1 month prior to the onset of his neurological change. Noncontrast CT of the head was normal. He underwent emergent MRI and magnetic resonance perfusion imaging of the brain. Diffusion-weighted imaging ( Figure 1A ) and apparent diffusion coefficient mapping ( Figure 1B ) demonstrated diffusion restriction within bilateral corona radiata and centrum semiovale. The lesions were minimally perceptible on T2 ( Figure 1C ) and fluid-attenuated inversion recovery images. Magnetic resonance perfusion imaging showed increased perfusion in the left corona radiata and centrum semiovale ( Figure 1D , arrow), with an increased negative enhancement integral, indicating increased blood flow within the left-side lesion ( Figure 1F ). Based on the MRI and perfusion findings, a diagnosis of acute chemotherapy-related leukoencephalopathy was made. The patient's symptoms completely resolved within 48 hours.
Discussion
Our young patient presented to the emergency department with an acute onset of hemiplegia and aphasia. Abrupt onset of focal neurological signs in a patient with malignancy leads to a broad differential, including ischemic stroke, intracerebral hemorrhage, infection, tumor expansion, and chemotherapyrelated complications, requiring neuroimaging to aid in the diagnosis. Typical MRI findings of acute chemotherapyrelated leukoencephalopathy include patchy areas of diffusion restriction in the corona radiata and centrum semiovale. 4, 8, 9 T2-weighted sequences typically appear normal or show very faint prolongation in the areas of diffusion restriction. 4, 8, 9 Baehring and Fulbright described 27 cases of acute leukoencephalopathy with stroke-like symptoms and diffusion restriction in patients treated with methotrexate (intrathecal or systemic), 5-fluorouracil, carmofur, or capecitabine. 1 While diffusion restriction within a vascular territory is typical for acute embolic stroke, the diffusion restriction observed with acute chemotherapy-related leukoencephalopathy is often not confined to a distinct vascular territory. 1, 8 Patients with cancer, however, can develop acute small vessel ischemia or venous infarction with imaging abnormalities centered in the deep white matter. 6, 7 This can appear similar to acute chemotherapy-related leukoencephalopathy, particularly if imaged less than 6 hours after ictus onset.
Rapid distinction between these 2 entities affects treatment and prognosis. While acute chemotherapy-related leukoencephalopathy may have a dramatic stroke-like presentation with severe deficits, including altered mental status, hemiplegia, and aphasia, symptoms generally resolve. 1 Treatment may consist of observation and supportive care alone, or therapies such as dextromethorphan, aminophylline, intravenous immunoglobulin, and folinic acid. 1, 10 In contrast, stroke in the setting of cancer, such as leukemia, warrants a thorough evaluation of the etiology, which can be tumor, coagulation abnormalities, chemotherapy, radiotherapy, infection, or paraneoplastic syndromes, 6, 7 and may require emergent leukopheresis or anticoagulation. 11 Perfusion imaging is often used in conjunction with diffusion-weighted imaging in the evaluation of acute stroke to assess penumbral size and distribution. Areas of acute ischemia are hypoperfused on magnetic resonance perfusion imaging. 12 The use of magnetic resonance perfusion has been rarely described in acute chemotherapy-related leukoencephalopathy. Raghavendra et al reported decreased perfusion within the perilesional edema with increased lesional perfusion associated with a case of acute necrotizing leukoencephalopathy following oral methotrexate. 5 Eichler et al reported absence of a perfusion deficit in a patient with leukoencephalopathy, following high-dose intravenous methotrexate. 9 A study of magnetic resonance perfusion in swine brain showed no change in brain perfusion after methotrexate exposure. 13 The pathophysiological mechanism underlying acute chemotherapy-related leukoencephalopathy is unknown. Metabolic changes with myelin swelling, granulation, and myelin loss have been documented in vitro. 1, 14 The observation of hyperperfusion in the setting of acute chemotherapy-related leukoencephalopathy further suggests that there is no ischemic etiology to the areas of diffusion restriction. Further studies are necessary to delineate the pathophysiology of this disorder.
Hypoperfusion has never been reported with acute chemotherapy-related leukoencephalopathy, as would be expected with an acute stroke. In our case, the additional finding of hyperperfusion rather than hypoperfusion on magnetic resonance perfusion confidently excluded the diagnosis of stroke. Magnetic resonance perfusion imaging was thus a useful tool in the radiological distinction between stroke and acute chemotherapy-related leukoencephalopathy. Large-scale prospective studies are warranted to evaluate the use of magnetic resonance perfusion imaging to distinguish between acute stroke and acute chemotherapy-related leukoencephalopathy. Figure 1 . Axial diffusion-weighted image (A) and apparent diffusion coefficient map (B) show round foci of diffusion restriction in the corona radiata bilaterally. There is no visible abnormality on the T2-weighted image (C). Magnetic resonance perfusion index map (D) shows focal increased cerebral blood flow in the left-side lesion (arrow). No perfusion change was noted in the right-side lesion. The left-side centrum semiovale, marked by the circle as the lesion of interest (E), is depicted graphically by the red curve of the negative enhancement integral (F). The depth of the peak representing the left-side lesion (red curve, F) is significantly greater than the peak of the right-side area (blue curve, F), indicating an increase in cerebral blood volume and perfusion in the left-side lesion.
